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1
LIGHT GUIDE PLATE

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims the priority benefit of China appli-
cation serial no. 201310526667.0, filed on Oct. 30, 2013. The
entirety of the above-mentioned patent application is hereby
incorporated by reference herein and made a part of this
specification.

BACKGROUND

1. Field of the Disclosure

The disclosure is related to a light guide plate.

2. Description of Related Art

Generally, aliquid crystal display (LCD) is composed of an
LCD panel and a backlight module. With the twist of liquid
crystal molecules and functions of polarizing plates, the
transmittance are changed and causes brightness difference in
different pixel regions, and thereby, an image can be dis-
played. Since the liquid crystal molecules do not emit light, a
backlight module is needed to provide a light source. Along
with the development trend toward being large-sized and thin,
current backlight modules commonly utilize edge-type back-
light modules. An edge-type backlight module can be com-
bined with a light-emitting diode (LED) and a light guide
plates to achieve an advantage of having a thinner thickness.

In order to obtain a better efficiency of the light generated
by the light source after entering the light guide plate with a
light entrance side of the light guide plate corresponding to a
light source (i.e., the aforementioned LED) as well as to
prevent hot spots occurring on the light guide plate due to
alternation of brightness and darkness resulted from uneven
light, persons related to the art has to further optimize the
structure of the light guide plate.

SUMMARY

The disclosure provides a light guide plate capable of
effectively solving an issue of side light-leakage by micro-
structures.

The disclosure is directed to a light guide plate having a
plate body and a plurality of microstructures formed on the
plate body. The plate body has a light entrance surface, a light
exit surface and at least one side surface neighboring the light
entrance surface and the light exit surface. The light entrance
surface is orthogonal to light exit surface. At least one light
source is disposed near the light entrance surface, such that
light generated by the light source enters and exits from the
plate body through the light entrance surface and the light exit
surface respectively. The microstructures are distributed on
the light entrance surface and the at least one side surface. The
microstructures located on the light entrance surface are con-
vex-shaped, and the microstructures located on the at least
one side surface are concave-shaped.

Inan embodiment of the disclosure, each of the microstruc-
tures located on the light entrance surface is at least a portion
of a cylindrical surface.

Inan embodiment of the disclosure, each of the microstruc-
tures located on the at least one side surface is at least a potion
of a cylindrical surface.

Inan embodiment of the disclosure, each of the microstruc-
tures located on the at least one side surface is at least a
portion of an ellipsoidal surface.
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In an embodiment ofthe disclosure, each of the microstruc-
tures located on the at least one side surface is at least a
portion of a spherical surface.

In an embodiment of the disclosure, the microstructures
located on the at least one side surface are arranged from the
light entrance surface toward an opposite thereof with the
microstructures spaced with an equal interval from one
another.

In an embodiment of the disclosure, the microstructures
located on the at least one side surface are arranged from the
light entrance surface toward an opposite thereof with the
microstructures spaced from one another in an interval that is
progressively increased with an arrangement direction of the
microstructures.

In an embodiment of the disclosure, the interval among the
microstructures located on the at least one side surface is
increased in an arithmetic progression with the arrangement
direction.

In an embodiment of the disclosure, the interval among the
microstructures located on the at least one side surface is
increased in a geometric progression with the arrangement
direction.

In an embodiment of the disclosure, the microstructures
located on the at least one side surface are arranged from the
light entrance surface toward an opposite thereof, each of the
microstructures is progressively decreased with an arrange-
ment direction thereof along a size in an axial direction, and
the axial direction is a normal direction of the light exit
surface and/or a normal direction of the light entrance sur-
face.

In an embodiment of the disclosure, wherein the micro-
structures located on the at least one side surface are arranged
from the light entrance surface toward an opposite thereof,
and a distribution density of the microstructures is progres-
sively increased with the arrangement direction thereof.

In an embodiment of the disclosure, the microstructures
located on the at least one side surface are divided into a
plurality of first microstructures and a plurality of second
microstructures, the first microstructures and the second
microstructures are alternately arranged, a size of each of the
first microstructures along an axial direction is different from
a size of each of the second microstructures along the axial
direction, and the axial direction is a normal direction of the
light exit surface and/or a normal direction of the light
entrance surface.

To sum up, in the embodiments of the disclosure, with the
microstructures of the light guide plate which are distributed
on the light entrance surface and the at least one side surface,
not only the light entering the plate body can become more
even corresponding to the light source located near the light
entrance surface, but also the light can be effectively pre-
vented from light leakage due to the light exiting from the
light guide plate nit through the light exit surface during the
process of the light being transmitted in the light guide plate.
Thereby, transmission efficiency of the light in the light guide
plate can be effectively improved.

In order to make the aforementioned and other features and
advantages of the disclosure more comprehensible, several
embodiments accompanied with figures are described in
detail below.

BRIEF DESCRIPTION OF THE DRAWINGS

Although the disclosure has been described with reference
to the above embodiments, it will be apparent to one of the
ordinary skill in the art that modifications to the described
embodiment may be made without departing from the spirit
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of'the disclosure. Accordingly, the scope of the disclosure will
be defined by the attached claims not by the above detailed
descriptions.

FIG. 1 is a schematic diagram illustrating a light guide
plate according to an embodiment of the disclosure.

FIG. 2 is a schematic view showing projections of the
microstructures B illustrated in FIG. 1.

FIG. 3 and FIG. 4 are partially schematic diagrams illus-
trating light guide plates according to different embodiments
of the disclosure.

FIG. 5 is a side view of the light guide plate illustrated in
FIG. 1.

FIG. 6 is a schematic illustrating a disposition of micro-
structures on the light guide plate according to another
embodiment of the disclosure

FIG. 7 is a schematic illustrating a disposition of micro-
structures on the light guide plate according to still another
embodiment of the disclosure.

FIG. 8 is a schematic illustrating a disposition of micro-
structures on the light guide plate according to yet another
embodiment of the disclosure.

FIG. 9 is a schematic illustrating a disposition of micro-
structures on the light guide plate according to further another
embodiment of the disclosure.

DESCRIPTION OF EMBODIMENTS

FIG. 1 is a schematic diagram illustrating a light guide
plate according to an embodiment of the disclosure. With
reference to FIG. 1, in the present embodiment, a light guide
plate 100 consists of a plate body 110 and a plurality of
microstructures 120A and 120B formed on the plate body
110. Here, a Cartesian coordinate system is provided for the
convenience of describing characteristics related to the light
guide plate 100. The plate body 110 is located on an X-Z
plane and thickness thereof extends along the Y axis. The
plate body 110 has a light entrance surface E1, a light exit
surface E2, side surfaces E3, E4 and E5 and a bottom surface
E6. The light entrance surface E1 is orthogonal to the light
exit surface E2, the side surface E5 is opposite to the light
entrance surface E1, the bottom surface E6 is opposite to the
light exit surface E2, both the light exit surface E2 and the
bottom surface E6 use the'Y axis as a normal thereof, both the
light entrance surface E1 and the side surface E5 (opposite to
the light entrance surface E1) use the X axis as a normal
thereof.

The light source 200 includes, for example, a plurality of
light emitting diodes (LEDs) and is disposed near the light
entrance surface E1. Light generated by the light source 200
enters the plate body 110 through the light entrance surface
E1 and exits from the plate body 110 through the light exit
surface E2. The microstructures 120 A are formed on the light
entrance surface E1, and the microstructures 120B are formed
on the side surfaces E3 and E4. The microstructures 120A
located on the light entrance surface E1 are convex-shaped,
and the microstructures 120B located on the side surfaces E3
and E4 are concave-shaped.

Generally, in order to allow the light guide plate 100 to
generate light with even brightness from the light exit surface
E2, the microstructures 120A and 120B are correspondingly
formed on the plate body 110 according to characteristics of
the light source 200. In the present embodiment, each of the
microstructures 120 A formed on the light entrance surface E1
is at least a portion of a cylindrical surface and illustrated as a
semi-cylinders in FIG. 1 for example, but the disclosure is not
limited thereto, such that the light generated by the light
source 200 may be effectively gathered and enter the plate
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body 110 through the light entrance surface E1 to avoid a hot
spot situation with bright and dark spots alternated due to
difference disposition statuses of the light source 200.

Additionally, as the above description, when the even light
is formed, an issue of side light-leakage occurring therefrom
has to be settled down. In the present embodiment, even
through the hot spot issue may be solved with the semi-
cylindrical microstructures 120A formed on the light
entrance surface E1, alinear light-leakage occurs correspond-
ingly on the side surfaces E3 and E4. Therefore, in the present
embodiment, the microstructures 120B are further formed on
the side surfaces E3 and E4 of the plate body 110 of the light
guide plate 100. It should be mentioned that the side surfaces
E3 and E4 are two symmetrical surfaces of the plate body 110,
and thus, the microstructures 120B distributed on the side
surfaces E3 and E4 are also the same. Therefore, in the later
description, the side surface E3 and the microstructures 120B
located thereon will be served as the representative for
description.

In the present embodiment, each of the microstructures
120B located on the side surface E3 is concave-shaped and at
least a portion of an ellipsoidal surface. FIG. 2 is a schematic
view showing projections of the microstructures 120B illus-
trated in FIG. 1, where the left shows a projection of the
microstructure 120B on an X-Y plane, and the right shows a
projection of the microstructure 120B on a Y-Z plane. Refer-
ring to FIG. 1 and FIG. 2 simultaneously, a dimension of the
microstructure 120B along the X axis is a, a dimension along
the Y axis is b and a dimension along the Z axis (i.e., a depth
of the microstructure 120B concaving inward) is c. In order
for the microstructures 120B to achieve the aforementioned
purpose to prevent the light leakage from the side surfaces,
the dimensions have to satisfy a condition of b<t, a<b and
c=t/2, where t is a dimension of the plate body 110 along the
Y axis.

FIG. 3 and FIG. 4 are partially schematic diagrams illus-
trating light guide plates according to different embodiments
of the disclosure. With reference to FIG. 3 and FIG. 4, differ-
ing from the above embodiment, each microstructure 3208 of
the embodiment illustrated in FIG. 3 is concave-shaped
(which are concaved inward along the negative Z-axial direc-
tion) and at least a portion of a cylindrical surface, which is
illustrated as a semi-cylindrical surface (i.e., a=2c) for
example in this case. Each microstructure 420B of the
embodiment illustrated in FIG. 4 is concave-shaped (which
are concaved inward along the negative Z-axial direction) and
at least a portion of a spherical surface, which is illustrated as
a semi-spherical surface (i.e., a=b=2c) for example in this
case. In other words, the microstructures 320B and 420B
illustrated in FIG. 3 and FIG. 4 also satisty the condition of
the dimensions along the X axis, the Y axis and the Z axis and
can achieve the effect of preventing the light being leaked out
of'the plate body 110 from the side surface E3.

Statuses of the microstructures arrangement on the side
surfaces are described in detail as below.

FIG. 5 is a side view of the light guide plate illustrated in
FIG. 1. Referring to FIG. 1 and FIG. 5 simultaneously, in the
present embodiment, each of the microstructures 120B is
illustrated as an ellipsoidal surface for example, which may
also be replaced by a semi-cylindrical surface and/or semi-
spherical surface to produce the similar effect. In the present
embodiment, the microstructures 120B on the side surface E3
are arranged from light entrance surface E1 toward the side
surface E5 (i.e., an opposite of the light entrance surface E1
along the X axis), and namely, the microstructures 120B are
arranged along the positive X-axial direction with an equal
interval from on another.



US 9,188,727 B2

5

FIG. 6 is a schematic illustrating a disposition of micro-
structures on the light guide plate according to another
embodiment of the disclosure, which is used to illustrate the
disposition of the microstructures on the side surface. With
reference to FIG. 6, differing from the above embodiment,
each microstructure 520B located on the side surface E3 are
arranged from the light entrance surface E1 toward the side
surface E5 (i.e., along the positive X-axial direction), and the
interval between each of the microstructures 5208 is progres-

6

embodiment of the disclosure. In the present embodiment,
microstructures 820B include a plurality of first microstruc-
tures P1 and a plurality of second microstructures P2, the first
microstructures P1 and the second microstructures P2 are
alternately arranged, a dimension (i.e., the dimension b) of
each first microstructure P1 along the Y axis is different from
adimension (i.e., the dimension a) of each second microstruc-
ture P2 along the Y axis and/or along the X axis. Moreover, in
the present embodiment, a dimension b3 of each first micro-

sively i.n.creased e.llong the. arrangement d.irection (Q.e. alqng 9 structure P1 along the'Y axis is greater than a dimension b4 of
the positive X-axial direction). Here, the increase proportion h d microsiructure P2 al the Y axi &
of the interval is not limited, and the interval can be progres- Cachl SCCONC microstructure alofg The T axis andor a
- - . . - - . dimension a3 of each first microstructure P1 along the X axis
sively increased in an arithmetic progression or a geometric . : . .
: is greater than a dimension a4 of each second microstructure
progression. . . .
FIG. 7 is a schematic illustrating a disposition of micro- 15 P2 along the X axis. In other Worqs’ in the present embodi-
structures on the light guide plate according to still another ment, the dimension of each first microstructure P1 along one
embodiment of the disclosure, which is used to illustrate the axis is different from of the dimension of each second micro-
disposition of the microstructures on the side surface. With structure P2 along the axis. The axis referred to herein is the
reference to FIG. 7, each microstructure 620B of the present normal direction of the llght exit surface E2 and/or the normal
embodiment is arranged from the light entrance surface E1 20 direction of the light entrance surface E1.
toward the side surface E5 (i.e., along the positive X-axial Based on the above, with the microstructures disposed on
direction) with an equal interval from each other like the way the side surfaces E3 and E4 of the plate body, changing either
illustrated in FIG. 5. However, a dimension of each of the the shapes or the arrangements of the microstructures facili-
microstructures 620B along the Y axis, i.e., the dimension b, tates in reducing the situation of side light-leakage. Accord-
is progressively decreased along the arrangement direction 25 ingly, in the below, optical simulations are provided to simu-
(i.e., along the positive X-axial direction), while a dimension late the shapes and the arrangements of the microstructures
of each of the microstructures 620B along the X axis, i.e., the for proving effects that may be produce thereby.
dimension a, is also progressively decreased along the For instance, the embodiment illustrated in FIG. 1 is served
arrangement direction. For instance, the microstructure 620B as a simulation object where the microstructures 120A are
adjacent to the light entrance surface E1 a dimension al along 30 disposed on the light entrance surface E1, and microstruc-
the X axis greater than a dimension a2 of the microstructure tures (e.g., the different shapes and arrangements as listed in
620B away from the light entrance surface E2 and a dimen- Item 1 through Item 10 in the below table) that are different
sion b1 along the Y axis greater than a dimension b2 of the therefrom are disposed on the side surface E3 while another
microstructure away from the light entrance surface E2. In light guide plate (not shown) where the microstructures 120A
other words, in the present embodiment, the dimension along 35 are also disposed on the light entrance surface E1 but no
an axis of each of the microstructures 620B is progressively microstructures 120B are disposed on the side surface E3 is
decreased with the arrangement direction, where the axis as served as the control group. Additionally, the semi-cylindri-
referred to is the normal direction (i.e., the Y-axial direction) cal microstructures 120A are served as the descriptive
of the light exit surface E2 and/or the normal direction (i.e., objects, whose radius is 0.06 mm, a dimension along the Y
the X-axial direction) of the light entrance surface E1. 40 axisis 0.58 mm, and an arrangement interval along the Z axis
FIG. 8 is a schematic illustrating a disposition of micro- is 0.16 mm. In the meantime, a simulated number of rays is 30
structures on the light guide plate according to yet another million, and an optimization degree is defined as optimization
embodiment of the disclosure. In the present embodiment, degree=1-AVE1/AVE2, where AVE] is an average illumi-
each microstructure 720B is arranged from the light entrance nance adopted for the microstructures 120B located on the
surface E1 toward the side surface ES (i.e., along the positive 45 side surface E3, while AVE2 is an average illuminance that no
X-axial direction) with a progressively increased density. microstructures 120B are disposed on the side surface E3, and
FIG. 9 is a schematic illustrating a disposition of micro- the unit of the illuminance is lux. The shape and the arrange-
structures on the light guide plate according to further another ment of each microstructure are listed as below.
Average
Dimension illuminance Optimization
Item Shape (mm) Arrangement (lux) degree
Control — — — 416800 —
group
1 Semi-cylindrical a=c¢=0.04 With an equal 320900 23%
concave surface  b=0.5 interval (the
interval is
0.16 mm)
2 Semi-cylindrical a=c¢=0.04 With an equal 348000 17%
concave surface b =0.4 interval (the
interval is
0.16 mm)
3 Semi-ellipsoidal  a=0.21 With an equal 332800 20%
concave surface b =0.50 interval (the
c=0.21 interval is 1.5

mm)
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-continued
Average
Dimension illuminance Optimization
Item Shape (mm) Arrangement (lux) degree
4 Semi-ellipsoidal a=0.21 With an equal 366100 12%
concave surface b =0.50 interval (the
c=0.08 interval is 1.5
mm)
5 Semi-ellipsoidal a=0.21 With an equal 347700 17%
concave surface b =0.50 interval (the
¢=0.05 interval is 1.5
mm)
6 Semi-ellipsoidal a=0.21 With a 414300 1%
concave surface b =0.50 progressively
c=0.21 increased interval
7 Semi-ellipsoidal a=0.21 With the number 324200 22%
concave surface b =0.50 (density)
c¢=0.21 progressively
increased with
the distance
8 Semi-ellipsoidal a=0.21 With the 407000 2%
concave surface b =0.50 dimension (b)
c¢=0.21 progressively
decreased with
the distance
9 Semi-ellipsoidal a=0.21 With an equal 356900 14%
concave surface b =0.50 interval (the
c=0.21 interval is 1.5
mm) while the
dimension (b) is
progressively
decreased
10 Semi-ellipsoidal a=0.21 With an equal 343900 17%
concave surface b =0.50 interval (the
c=0.21 interval is 1.5
mm) while the
dimension (b) is
varied
35

Accordingly, according to the above table, a designer may
adaptively combine the characteristics listed above, i.e., by
adaptively adjusting the shapes, the dimensions and the
arrangements of the microstructures disposed located on the
side surface, to obtain better optimization degrees.

To sum up, in the embodiments of the disclosure, with the
microstructures disposed on the light entrance surface of the
light guide plate, the light generated by the light source after
entering the light guide plate can generate the light with even
brightness from the light exit surface. Moreover, with the
microstructures disposed on the side surfaces the leakage of
the light in the light guide plate from the side surfaces can be
mitigated. Accordingly, the disclosure can -effectively
increase the transmission efficiency of the light in the light
guide plate.

Furthermore, the microstructures located on the light
entrance surface are convex-shaped, such that the light gen-
erated by the light source can be gathered on the light guide
plate while the microstructures located on the side surface are
concave-shaped which feature in that the light transmitted to
the side surfaces can be reflected back into the light guide
plate, such that the light is prevented from exiting from the
light guide plate through the side surfaces. By doing so, with
different shapes, dispositions and arrangements of the micro-
structures, the light leakage from the side surfaces can be
effectively reduced to achieve optimization.

Although the disclosure has been described with reference
to the above embodiments, it will be apparent to one of the
ordinary skill in the art that modifications to the described
embodiment may be made without departing from the spirit
of'the disclosure. Accordingly, the scope of the disclosure will
be defined by the attached claims not by the above detailed
descriptions.
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What is claimed is:

1. A light guide plate, comprising:

a plate body, having a light entrance surface, a light exit
surface and at least one side surface neighboring the
light entrance surface and the light exit surface, wherein
the light entrance surface is orthogonal to the light exit
surface, at least one light source is disposed near the
light entrance surface for generating light entering the
plate body through the light entrance surface and exiting
from the plate body through the light exit surface; and

aplurality of microstructures, formed on the plate body and
distributed on the light entrance surface and the at least
one side surface, wherein the microstructures located on
the light entrance surface are convex-shaped, and the
microstructures located on the at least one side surface
are concave-shaped,

wherein the microstructures located on the at least one side
surface are arranged from the light entrance surface
toward an opposite thereof with the microstructures
spaced from one another in an interval that is progres-
sively increased with an arrangement direction of the
microstructures.

2. The light guide plate according to claim 1, wherein each
of the microstructures located on the light entrance surface is
at least a portion of a cylindrical surface.

3. The light guide plate according to claim 2, wherein each
of the microstructures located on the at least one side surface
is at least a portion of a cylindrical surface.

4. The light guide plate according to claim 2, wherein each
of the microstructures located on the at least one side surface
is at least a portion of an ellipsoidal surface.
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5. The light guide plate according to claim 2, wherein each
of the microstructures located on the at least one side surface
is at least a portion of a spherical surface.

6. The light guide plate according to claim 3, wherein the
microstructures located on the light entrance surface are
arranged with an equal interval from one another.

7. The light guide plate according to claim 4, wherein the
microstructures located on the light entrance surface are
arranged with an equal interval from one another.

8. The light guide plate according to claim 5, wherein the
microstructures located on the light entrance surface are
arranged with an equal interval from one another.

9. The light guide plate according to claim 1, wherein the
interval among the microstructures located on the at least one
side surface is increased in an arithmetic progression with the
arrangement direction.

10. The light guide plate according to claim 1, wherein the
interval among the microstructures located on the at least one
side surface is increased in a geometric progression with the
arrangement direction.

11. The light guide plate according to claim 1, wherein the
microstructures located on the at least one side surface are
arranged from the light entrance surface toward an opposite
thereof, each of the microstructures is progressively
decreased with an arrangement direction thereof along a size
in an axial direction, and the axial direction is a normal
direction of the light exit surface and/or a normal direction of
the light entrance surface.

12. The light guide plate according to claim 1, wherein the
microstructures located on the at least one side surface are
divided into a plurality of first microstructures and a plurality
of second microstructures, the first microstructures and the
second microstructures are alternately arranged, a size of
each of the first microstructures along an axial direction is
different from a size of each of the second microstructures
along the axial direction, and the axial direction is a normal
direction of the light exit surface and/or a normal direction of
the light entrance surface.

13. The light guide plate according to claim 1, wherein
each of the microstructures located on the at least one side
surface is at least a portion of a cylindrical surface.

14. The light guide plate according to claim 1, wherein
each of the microstructures located on the at least one side
surface is at least a portion of an ellipsoidal surface.

15. The light guide plate according to claim 1, wherein
each of the microstructures located on the at least one side
surface is at least a portion of a spherical surface.

16. The light guide plate according to claim 1, wherein the
microstructures located on the light entrance surface are
arranged with an equal interval from one another.

17. A light guide plate, comprising:

a plate body, having a light entrance surface, a light exit
surface and at least one side surface neighboring the
light entrance surface and the light exit surface, wherein
the light entrance surface is orthogonal to the light exit
surface, at least one light source is disposed near the
light entrance surface for generating light entering the
plate body through the light entrance surface and exiting
from the plate body through the light exit surface; and

aplurality of microstructures, formed on the plate body and
distributed on the light entrance surface and the at least
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one side surface, wherein the microstructures located on
the light entrance surface are convex-shaped, and the
microstructures located on the at least one side surface
are concave-shaped,

wherein the microstructures located on the at least one side

surface are arranged from the light entrance surface
toward an opposite thereof, and a distribution density of
the microstructures is progressively increased with the
arrangement direction thereof.

18. The light guide plate according to claim 17, wherein
each of the microstructures located on the light entrance
surface is at least a portion of a cylindrical surface.

19. The light guide plate according to claim 18, wherein
each of the microstructures located on the at least one side
surface is at least a portion of a cylindrical surface.

20. The light guide plate according to claim 18, wherein
each of the microstructures located on the at least one side
surface is at least a portion of an ellipsoidal surface.

21. The light guide plate according to claim 18, wherein
each of the microstructures located on the at least one side
surface is at least a portion of a spherical surface.

22. The light guide plate according to claim 19, wherein the
microstructures located on the light entrance surface are
arranged with an equal interval from one another.

23. The light guide plate according to claim 20, wherein the
microstructures located on the light entrance surface are
arranged with an equal interval from one another.

24. The light guide plate according to claim 21, wherein the
microstructures located on the light entrance surface are
arranged with an equal interval from one another.

25. The light guide plate according to claim 17, wherein the
microstructures located on the at least one side surface are
arranged from the light entrance surface toward an opposite
thereof, each of the microstructures is progressively
decreased with an arrangement direction thereof along a size
in an axial direction, and the axial direction is a normal
direction of the light exit surface and/or a normal direction of
the light entrance surface.

26. The light guide plate according to claim 17, wherein the
microstructures located on the at least one side surface are
divided into a plurality of first microstructures and a plurality
of second microstructures, the first microstructures and the
second microstructures are alternately arranged, a size of
each of the first microstructures along an axial direction is
different from a size of each of the second microstructures
along the axial direction, and the axial direction is a normal
direction of the light exit surface and/or a normal direction of
the light entrance surface.

27. The light guide plate according to claim 17, wherein
each of the microstructures located on the at least one side
surface is at least a portion of a cylindrical surface.

28. The light guide plate according to claim 17, wherein
each of the microstructures located on the at least one side
surface is at least a portion of an ellipsoidal surface.

29. The light guide plate according to claim 17, wherein
each of the microstructures located on the at least one side
surface is at least a portion of a spherical surface.

30. The light guide plate according to claim 17, wherein the
microstructures located on the light entrance surface are
arranged with an equal interval from one another.
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